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Abstract 

The systematic position of the endemic genus Hectorella is discussed. Evidence is 
presented which indicates that it is no longer appropriate to refer it either to the 
Caryophyllaceae or the Portulacaceae, the two families in which taxonomists have 
previously placed it. The supposed relatives of Hectorella are also examined, but 
most of its peculiarities are found to be shared only by Lyallia, another monotypic 
genus. It is concluded that a new family should be erected to contain these two 
genera. 


Introduction 

Of the genera endemic to New Zealand, Hectorella is one whose affinities seem 
particularly uncertain. The single species H. caespitosa Hook. f. (1864), was 
originally placed in the Portulacaceae, although Hooker observed that it was not 
closely allied to any other genus in that family. He was, however, aware of its 
“ strong resemblance in habit ” to Lyallia , a monotypic genus from Kerguelen Island. 
Lyallia was also first described by Hooker (1847), and was likewise originally 
placed in the Portulacaceae. Hooker’s reason for placing Lyallia , and later 
Hectorella, in the Portulacaceae appears to have been that they both seemed to 
have the essential floral features of that family, including the possession of two 
sepals. In Genera Plantarum, however, Bentham and Hooker (1865) moved Lyallia 
to the Caryophyllaceae, interpreting the sepals of the previous description as bracts, 
the petals as sepals, and considering the flower to be apetalous. They considered 
that the habit of Lyallia was similar to that of the Andean genus Pycnophyllum. 
The first author to suggest definitely that Hectorella might more properly be re¬ 
garded as a member of the Caryophyllaceae was Diels (1896), who showed that 
the flower could be interpreted as being very similar to that of Lyallia. Diels 
also referred to the similarity of Lyallia and Pycnophyllum. In the last sixty years, 
the tendency among workers who have considered the taxonomic position of 
Hectorella, has been to emphasise similarities to Lyallia and Pycnophyllum and to 
place the three genera together in the Caryophyllaceae. A preliminary investigation, 
however, showed that Hectorella possessed spiral phyllotaxis and axillary flowers. 
These features render the genus anomalous as a member of the Caryophyllaceae, 
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and this study was undertaken in order to examine Hectorclla more completely, 
and to attempt to establish with greater certainty, the direction in which its affinities 
lie. It soon become apparent that Pycnophyllum, Lyallia and certain genera of 
the Portulacaceae should also be examined if a satisfactory solution to the problem 
were to be obtained. 

In the case of Hectorella, there was an abundant supply of fresh material enab¬ 
ling information to be obtained on several aspects of its biology, but for the genera 
with which Hectorella was compared, the writer was dependent on published 
descriptions and a limited amount of herbarium material. For the purposes of 
comparison, emphasis has been placed on floral anatomy and morphology, although 
because of their taxonomic importance, mention has been made of such information 
as phyllotaxis, nature of pollen, type of node, leaf venation, and type of stomata, 
if it has been possible to obtain it. 

Examination of Hectorella 

Hectorella caespitosa is confined to mountainous regions of the South Island 
where, except for the three northernmost botanical districts (Cockayne, 1928) it 
is not uncommon about and above 4,500ft. Because of its densely packed stems 
and closely imbricated leaves, it is among those plants generally termed cushion 
plants. The cushions of Hectorella are almost hemispherical in outline and may 
be up to two metres across. 

Flower 

Previous Descriptions. In the first description of the genus Hectorella, 
Hooker described the flower as follows: “. . . Flowers almost sessile amongst the 

uppermost leaves, white.—Sepals 2, short, concave, truncate, continuous with the 
very short, broad, flat pedicel. Petals 5, united at the very base, erect, veined, 
obtuse, thickened below the tip. Stamens 5, inserted on the tube of the corolla, 
alternate with its petals; filaments as long as the petals; anthers linear oblong, 2- 
celled. Ovary ovoid, membranous, veined, narrowed into an erect style; stigmas 
1-3, linear, thickened, papillose internally; ovules 4-5, erect from the base of the 
cell, amphitropous, funicle slender.” To .this information, Buchanan (1881) added: 

. . flowers of two kinds, the smallest with stamens only . . . Pedicel with 

two bracts at the base 

Pax (1889) was apparently uncertain where to place Hectorella , and expressed 
doubt as to whether the stamens were truly alternate with the corolla lobes. Ewart 
(1907) who attempted to solve this problem, stated that morphologically the 
stamens did alternate with the petals, but at their points of origin, their vascular 
traces were antipetalous. 

Apart from these comments of Pax and Ewart, it is evident that in the several 
floras and taxonomic works which have been published since 1881, no author has 
provided any additional information, or expressed disagreement with the floral 
characters described by Hooker and Buchanan. Diels (1896), however, suggested 
that the flower could be considered as being apetalous, with five calyx lobes and 
two bracts, and his suggestions have been followed by most authors since. For the 
purposes of this description, however, the interpretation of Hooker will be adhered 
to, as it will finally be concluded that it is the more suitable. 

In the current investigation, a detailed examination of many flowers was made, 
and it became apparent that there were anomalies in published descriptions. All 
previous authors who have committed themselves, have agreed that there are two 
types of flower, male and female. It appears, however, that there are also herm¬ 
aphrodite flowers (Fig. 1). 

The statement made by Buchanan (1881) that the staminate flowers are the 
smaller has met with general approval since. It is unknown how Buchanan deter- 
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mined flower size, but a vStatistical analysis of the length of the corolla has shown 
that both male and hermaphrodite flowers are appreciably larger than females 
(Table I). 

Table I.—ANALYSIS OF COROLLA SIZE FOR THE THREE FLOWER TYPES 



Male 

Female 

Hermaphrodite 

Length in mm 

3.98 

3.54 

5.06 

Standard deviation . 

0.14 

0.15 

0.04 

Number in sample . 

25 

25 

25 


Meristic variation within the floral whorls appears to be greater than has been 
realised. Flowers with six corolla lobes, six and particularly four androecium units, 
and four, six and seven ovules occur sufficiently frequently for them to be mentioned 
in formal descriptions. 

“ 1-3 stigmas” as described by Hooker is still adhered to in treatments of 
Hectorella , but Ewart (1907), who contended that both one and three stigmas were 
very rare in fertile gynoecia, seems to have made a less misleading statement. 



Figs. 1-3. —Flower of Hectorella caespitosa. Fig. 1 —Habit drawing, hermaphrodite flower. 
Figs. 2a and 2b—Diagrams of loculus indicating placentation. Fig. 3 —Floral diagram. 
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Buchanan appears to he the only author to have seen the alternately arranged 
bracteoles on the pedicel. Others who have mentioned bracteoles, have referred to 
the organs which Hooker described as sepals. Even Buchanan did not record the 
full range of variation in number of the alternate bracteoles, which has been found 
to be one to three. It is unfortunate that Ewart (1907) did not mention these, 
as his is the account most frequently referred to by later writers. 

Although the placentation of the ovary has always been described as basal, it 
has in fact been found to be most unusual (Figs. 2a and 2b). Before fertilization 
there is a central column which extends from the base for one-third of the length 
of the ovary cavity, and this is divided into two short stalks at its distal end. To 
each of these stalks, two funiculi are usually attached. A thin strand containing 
vascular tissue, runs from the end of each branch of the column to the top of the 
ovary cavity, and these join just before they fuse with the ovary wall. These strands 
apparently comprise the axial column in the upper portion of the ovary cavity. 
In the lower third of the ovary in some flowers, a pair of thin connections extend 
from the axial column to the ovary wall across the diameter of the ovary, and it is 
probable that these are the remnants of fused carpel margins. These, and the upper 
portion of the axial column, break down about the time of fertilization. While the 
placentation might appear to be basal after fertilization, it must be described as 
free central prior to that stage. 

Examination of serial sections of several flowers has revealed that both the 
stamens and their vascular traces are truly alternate with the petals. No evidence 
in support of Ewart’s claim that traces were opposite at their point of origin could 
be found. 

The floral diagram is depicted in Fig. 3. 

Floral Anatomy. Details of the floral anatomy of Hectorella were obtained 
by examination of serial transverse sections and of “ cleared ” flowers. At the level 
of the morphological fusion of the adaxial surface of the sepals with the 
pedicel, traces of petals, androecium and gynoecium together form a ring 
of vascular elements. Just above this, the vascular supply of the gynoecium be¬ 
comes distinct as four traces arranged in the position of the comers of a square. 
At a slightly higher level, one of the opposite pairs of these join to make up a 
strand which runs through the axis of the ovary (where it temporarily bifurcates), 
and through the centre of the style. The other two traces of the gynoecium each 
divide into four or five traces which run through the ovary wall. These reunite 
to form two opposite traces in the style. At a slightly higher level than that at which 
the gynoecium traces become distinct, the traces of the androecium become separate 
from those of the corolla. They remain undivided as they pass through the stamens. 
After running a short distance as single traces, the five traces of the corolla each 
divide into four or five smaller traces which run through the petals. About 0.5 mm 
below the level at which traces of the upper whorls become distinct, a pair of 
opposite traces branch from the stele of the pedicel and run to the sepals. Each 
of these traces produces a pair of lateral branches and the three traces run parallel 
through each sepal. In these organs, the trace in the position of the midribs is 
the strongest. 

Terminology. One of the most important questions in the consideration of 
the flower concerns the terminology for its outer whorls. Originally the flower was 
described as having five petals and two sepals, but now it is often regarded as 
possessing two bracteoles, five sepals, and as being apetalous. Dealing generally 
with this problem, McLean and Ivimey Cook (1956) point out that sepals are 
more similar in nature and origin to bracteoles than they are to petals and Plantefol 
(1949), after detailed anatomical examinations, reached the same conclusion. In 
Hectorella , the major difference between the paired organs and those lower on the 
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pedicel is the significant one of opposite arrangement as against alternate arrange¬ 
ment. Apart from this, the two sets of structures seem similar. On the other 
hand, there appears to be no anatomical or morphological evidence to suggest that 
the opposite organs are in any way similar to the whorl currently regarded as sepals. 
The magnitude of the differences between the whorls seems to indicate that it 
would be preferable to consider the five-partite whorl as petals, the opposite organs 
beneath them as sepals, and the alternately arranged structures lower on the 
pedicel as bracteoles. To the casual observer the flower would certainly appear 
to have five petals and two sepals. 

Amended Description. In the light of the suggested amendments to previous 
descriptions, the flower of Hectorella could now more fully be described in the 
following manner. 

1-5 flowers are characteristically borne singly in the axils of the upper leaves 
of a shoot. Each flower is terminal on a short pedicel, which in male and herm¬ 
aphrodite flowers is 2-3 mm in length, and in female flowers about 1 mm. At 
maturity male and hermaphrodite flowers project beyond the surrounding leaves. 
On the pedicel there are usually 2 or 3 (or rarely 1) bracteoles which are green 
and fleshy, subulate in outline and with acute tips. They are arranged alternately 
in the lateral plane and are up to 1 mm in length. The sepals, which have been 
termed bracteoles by many previous authors, are also green and fleshy. They are 
thickest dorsiventrally very near their tips, are spathulate in outline, and in the 
lateral plane. They are opposite each other and arc often slightly connate at 
their bases. Prior to anthesis, they enclose the rest of the flower. The whorl, 
which it is felt can best be interpreted as corolla, usually consists of five members, 
although flowers with six are not uncommon. In males and hermaphrodites where 
petals are slightly longer than in female flowers, these organs are connate for 
y^th-yeth of their length, although they are often free in females. In male 
and hermaphrodite flowers, the stamens are haplostemonous and are usually 
present in the same number as, or one less than, the corolla lobes. They 
alternate with the petals and are adnate to the united portion of the corolla. 
At anthesis they project slightly beyond the distal end of the petals. Anthers 
are dorsifixed, versatile, 2-celled, and dehisce by longitudinal slits in the introrse posi¬ 
tion. In female flowers, staminodes are frequently present in a corresponding posi¬ 
tion, but are often free. They are never more than 0.5 mm in length and produce 
no anthers. The.three types of flower afl have a gynoecium of similar structure, 
although in females and hermaphrodites it is markedly larger. In such flowers, 
the gynoecium measures 3-3.5 mm from the point of its emergence from the 
receptacle to the tip of the stigma. About half this distance is occupied by ovary 
and the rest by stigma and style. The stigma is small, normally bifid and papillose, 
and consists of two short spathulate arms. The compound ovary usually consists 
of two carpels, and if there arc more, all but two arc poorly developed. Placenta- 
tion is free central and while four ovules are most common, five, six and seven 
are not infrequent. Some of the ovules often abort or are not fertilized, and the 
number of mature seeds varies between one and five. Male and female flowers 
have not been found on the same plant. Hermaphrodite flowers occur on both 
male and female bearing plants but not on the same shoot as the unisexual flowers. 

Axis. 

Only the tips of the closely compacted shoots bear green foliage, and when 
leaves cease to function as photosynthesising units, they decay in situ , and to¬ 
gether with wind-blown debris and sloughed off bark, form a humus from which 
adventitious roots derive nutriment. Seeds commonly germinate and give rise 
to new plants within the parent cushion, and the stems of the several plants which 
may ultimately comprise a cushion become closely intertwined. Phellogen activity, 
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which commences very near the stem apex and continues through the length of 
the shoot, produces a bark which continually sloughs off. 0.5-1 cm from the apex, 
the parenchyma of the pith and the cortex begins to disintegrate so that the bark 
finally comes to surround the vascular cylinder very loosely. Branches tend to 
arise at the same level in stems with a common origin, and it is probable that 
they are produced in the axes of five successively initiated leaves. The five 
axillary shoo.ts and the stem from which they arose all grow with equal vigour 
for a short time, but commonly one or more of them ceases to grow before the 
arising of the next branches. 



FIG. 4 


Fig. 4.—Diagrammatic reconstruction of hermaphrodite flower of Hectorella caespitosa indicat¬ 
ing vascular supply of floral whorls. 

Both adventitious and tap roots arc produced. The largest tap roots may be 
a metre in length and 2 cm in diameter near the crown. They branch very 
rarely and provide anchorage for the plant, often by penetrating suitable crevices 
in rocks. A cushion may have more than one tap root, but in such a case it 
appears that each has been derived fom a different seedling. Adventitious roots 
arise within 2 cm of the stem apex and penetrate the region of the cushion in 
which humus is present. Both types of roots are characterised by diarch protoxylem 

















































No. 3 Skipworth — Taxonomic Position of Hectorella caespitosa 23 

Phyllotaxis. 

This was determined using the ratio between the number of turns in the 
genetic spiral and the number of internodes between two vertically superimposed 
leaves. Using this method, Hectorella caespitosa is characterised by a phyllotaxis 
indicated by the fraction 5/13ths. 

Leaf. 

Leaves are densely imbricated. They are spathulate in outline, thickest dorsi- 
ventrally near the end of the lamina, and in this region most of the photosynthetic 
tissue is concentrated. The adaxial surface is flat or slightly concave, while the 
abaxial surface is convex. They vary from 2-10 mm in length and 0.5-1 mm in 
width, their size depending on age and ecological conditions. They are exstipulate, 
and the petiole is flattened laterally and continuous with the lamina. Leaf magins 
are entire. The epidermis is covered by a very thin cuticle, and there are no 
epidermal hairs. Epidermal cells arc irregularly shaped, and the stomata which 
are present on both surfaces have guard cells with prominent beaks. The arrange¬ 
ment of epidermal cells in relation to the guard cells is irregular. Leaf nodes are 
unilacunar, and .there is a tendency for the lateral veins, the largest of which 
are near the distal end, to recurve. 

Pollen. 

After giving the following description: kt . . . grains 3-colpate, 32 x 39/x; 

sexine thicker than nexine, punctitegillate, provided with small spinules; ectosexine 
thicker than endosexine . . Erdtman (1952) expressed the opinion 

that the pollen of Hectorella was exceptional among the Caryophyllaceous genera 
known to him. Mrs. Cranwell Smith (in litt) has said that she knows of no other 
exine surface like that of Hectorella. No further details are included as it is under¬ 
stood that Mrs. Cranwell Smith is publishing a full account of the pollen of 
this genus. 


Examination of Suggested Relationships 
(1) Lyallia 

This inonotypic genus, which is endemic to Kerguelen Island, was first de¬ 
scribed by Hooker (1847). Additional information was obtained when material 
collected in 1873 was briefly described by Dyer (1874) and Oliver (1875). Since 
this time, it appears that only Werth (1911), who described the ecology and 
vegetative anatomy, has examined Lyallia kerguelensis in any detail. The present 
investigations were all performed on a rather scant amount of herbarium material, 
one undamaged flower and a few fragments being all that was available for study 
cf the flower. The descriptions which follow are therefore based on published 
descriptions, checked where possible, by examination of available material. 

Flower. 

Flowers are borne on a short pedicel in the axils of the upper leaves of a 
shoot. Near the top of the pedicel are two organs usually termed bracteoles, which 
are oppositely arranged and in the lateral plane. They are each about 2.5 mm 
in length, and prior to anthesis they partly or completely enclose the flower. Each 
bracteole has a prominent midrib on the dorsal side of which is a group of 
sclerenchymatous cells. Groups of these cells are also situated near the lateral 
margins of the bracteole. Four membranous organs, currently regarded as sepals, 
each 1-1.5 mm in length and completely free, comprise the only perianth whorl. 
Four or five vascular traces run through the length of each sepal. The three 
stamens are hypogynous and similar in length to the sepals, while anthers are 
bilocular, and rounded, with each loculus dehiscing in the introrse position by a 
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longitudinal slit. Filaments have been described as being filiform although in the 
flower examined they were considerably flattened laterally. Hooker believed that 
the anterior stamen was opposite to a sepal and that the two posterior ones were 
alternate with sepals. Oliver (1875) considered that they were variable in posi¬ 
tion. In the flower examined, the three stamens alternated with three of the sepals. 
In each stamen there was a single vascular trace. The gynoecium measures about 
1.5 mm from its base to the top of the stigma, the ovary occupying half of this 
distance. It is not certain how the vascular traces of the gynoecium divide, but 
it is clear that there are 10-15 traces in the ovary wall, and that in both the style 
and at the top of the receptacle three traces, the central one of which is the 
largest, are arranged across the diameter. It seems that there are five ovules or 
less, while the placentation, the details of which could not be clearly seen in the 
flower examined, has been described as basal. 

Axis. 

In the stem, phellogen activity commences very near the apex. The bark does 
not appear to slough off in the older regions of the stem, although in such regions 
the bark surrounds the stele loosely because of the broken down nature of the 
cortex. Pith cells also break down in older regions. A distinctive feature is the 
large crystals, supposedly of calcium oxalate (Werth, 1911) which are present in 
the stem. 

Phyllotaxis. 

By cutting sections through the shoot apex, it was possible to determine that 
phyllotaxis is spiral and can be represented by the fraction 5/13ths (Fig. 6). 

Leaf. 

Leaf nodes are unilacunar. The single leaf trace divides at the base of the 
lamina to give two lateral traces and a midrib. These three strands run parallel 
through most of the length of the leaf and only at the end do they branch pro¬ 
fusely. A thick cuticle covers the epidermis. Epidermal cells are irregular in size 
and stomata which are sunken, small, and lacking in subsidiary cells, are distributed 
on both surfaces. Guard cells possess no beaks. Extensive zones of scleren- 
chymatous cells are visible in a cross section of a leaf. 

Pollen. 

No description of the pollen of Lyallia is obtainable, but very recently Mrs. 
Cranwell Smith has examined the pollen of Lyallia. Her opinion (in litt) is “ The 
Lyallia pollen seems to come close to that of Hectorella except in details of the 
cxine surface.” 

Comparison With Hectorella. 

As Hooker observed, the growth form of the two genera is strikingly similar. 

Diels (1896) and Ewart (1907) showed that flowers in the two genera could 
be considered as being very similar. Since their time, the tendency has been to 
regard the flowers of both genera as being apetalous and as being borne on a 
shoot on which there are two opposite bracteoles. 

The resemblance is possibly closer than was believed, as in both cases flowers 
are axillary, and the bracteoles stand in the same position with respect to the 
shoot axis and subtending bract. Furthermore, not only is the vascular supply 
to the sepals and stamens similar in nature and origin in the two genera, but 
there is a striking similarity in the vascular supplies of the gynoecia. The number 
of sepals and of stamens differs in the two genera, and there is some doubt as to 
whether all the stamens alternate with the sepals in Lyallia. No alternate bracteoles 
have been described as being present on the pedicel of Lyallia , neither were any 
noted in the flower examined. 
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Except for the large crystals in the stem parenchyma of Lyallia, transverse 
and longitudinal sections of the stems are almost identical in the two genera. 
In both, the tissue of the pith and cortex breaks down in the older regions of 
the stem, and in both, periderm forms very near the apex. 

The phyllotaxis can be represented by the fraction 5/13ths in both cases, there 
being very little difference between sections through the two stem apices. (Figs. 
5 and 6.) 





Figs. 5-8.—Diagrams of transverse sections through stem apices indicating phyllotaxis. 
Fig. 5 —Hectorella caespitosa. Fig. 6 —Lyallia kerguelensis. Fig. 7 —Pycnophyllum bryoides. 

Fig. 8— P. molle. 

Leaf venation, however, is not similar in the two genera, and there arc no 
beaks on the guard cells of Lyallia. In addition, Hectorella lacks a thick cuticle 
and sclerenchymatous tissue in the leaf. Nevertheless in both cases, the stomata 
lack subsidiary cells, and both have unilacunar leaf nodes. 

Apparently the pollen in the two genera is similar. 

While differences between Hectorella and Lyallia have been discovered, it is 
felt that the evidence for affinity between them, which has been suspected for 
at least 70 years, has generally been supplemented. In view of this, it is reasonable 
to extend the terminology suggested for the flower of Hectorella to Lyallia. 
Indeed there seems no morphological or anatomical reason why the flower of 
Lyallia should not be regarded as having two sepals, four petals, three stamens 
and probably a two carpellate compound gynoecium. 

(2) Pycnophyllum 

There are about fifteen species in this genus. All are apparently of the cushion 
growth form and are confined to alpine regions in South America. Herbarium 
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material was obtained of only five of the species, and the following account was 
compiled with reference to them and to various published descriptions, particu¬ 
larly that of Mattfeld (1922). 

Flower. 

In all species it appears that flowers are borne singly and are tenninal. In nine 
of the species, five petals are arranged alternately with five membranous sepals. 
Six species have apetalous flowers. The five sepals arc free, generally elliptic in 
outline, and have broad membranous margins. The traces in them are separate 
when they leave the stele and run parallel through each sepal. In each sepal there 
is a pronounced midrib. When petals are present they are free, linear and typically 
bifid or denticulate. The traces to them depart from the stele as single traces which 
bifurcate at the base of each petal. There are five free antisepalous stamens through 
each of which runs a single trace. The ovary is trilocular, the style trifid, and the 
placentation axile. Each loculus may contain an ovule, but according to Matt¬ 
feld (1922), only one seed is produced. The traces, which run through the axial 
column of the ovary, become distinct at a lower level than do .those which run 
through the ovary wall. In some species traces are more or less evenly distributed 
in the ovary wall, but in P. molle at least, a pair of strong traces run in the posi¬ 
tion of the three carpel midribs. At the top of the ovary, traces from the ovary 
wall and the axial column temporarily join, but soon divide into several small 
traces in each style. 

Axis. 

Branching tends to be pseudo-dichotomous, a noticeable feature being that 
very few of the branches cease growing. In the primary stem, a broken ring of 
vascular elements surrounds a pith of very small extent. Because of the early 
production of secondary vascular tissue the stem becomes strikingly woody very 
near the apex. Except for the terminal 3 mm the stem is similar to most woody 
plants, with a lignified pith and extensive xylem surrounded by a crushed zone of 
phloem and cortex bounded by the phellogen and its derivatives. Little is 
known of the root system, but among the specimens examined, adventitious roots 
were not seen. 

Phyllotaxis. 

In each of the species of which herbarium material has been seen, leaves were 
arranged in bijugate fashion. Leaves are densely imbricated and leaf pairs are 
often connate at their bases. In some species (e.g., P. bryoides. Fig. 7) the bijugate 
arrangement is obvious, but in others (e.g., P. molle, Fig. 8) only serial sections 
reveal that the phyllotaxis is basically bijugate. Pax and Hoffman (1934) record 
that phyllotaxis is opposite or spiral in the genus, but it seems probable that those 
species which have been believed to possess spiral phyllotaxis would, when sec¬ 
tioned through their apex, be shown to have a phyllotaxis which is also bijugate. 

Leaf. 

Leaves are variously shaped in the different species, but all have a central 
pad of photosynthetic tissue and a membranous, often finely denticulate margin. 
Leaf nodes are unilacunar. All the larger branches from the midrib are near the 
end of the leaf, and they tend to recurve. Cells of the epidermis tend to be 
brick-shaped and elongated in the direction of the leaf axis, while those of the 
adaxial surface are attenuated to form short epidermal hairs. A thick cuticle is 
present on the abaxial surface. Stomata, situated on the adaxial surface, are 
simple, with no pronounced beaks on the guard cells. Commonly, four epidermal 
cells abut on the guard cells. 
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Pollen. 

No special study of pollen was made, but in the opinion of Erdtman (1952), 
the pollen of P. convcxum is typical of the Garyophyllaceac. 

Comparison With Hectorella. 

Flowers are terminal in Pycnophyllum while they are axillary in Hectorella. 
If the terminology suggested by the writer be adopted, the number and position 
of the components of the corolla and androecium whorls would be the same, but 
the number and nature of the calyx members would be very different. Alterna¬ 
tively, if the interpretation of Diels and Ewart is adhered to, the stamens would be 
alternate to the sepals while they are opposite in Pycnophyllum. The placentation 
can best be described as free central in Hectorella, while it is axile in Pycnophyllum. 
The unusual details of the structure of the ovary cavity of Hectorella have not 
been found in Pycnophyllum. A trifid style and a three carpellate ovary are 
characteristic of Pycnophyllum, while in Hectorella a two carpellate ovary and a 
single style with a bifid stigma are found. There is little similarity in the vascular 
supply to the floral organs in the two genera. 

In Pycnophyllum the pith becomes lignified and the cortex crushed by 
secondary growth very near the apex, while in Hectorella , secondary growth never 
obliterates the cortex, and the pith never becomes lignified. 

Phyllotaxis is opposite (bijugate) in all the species of Pycnophyllum that have 
been examined, but spiral in Hectorella , and types of branching appear quite 
different in the two genera. 

Neither the epidermal hairs nor the characteristically membranous leaf margins 
of Pycnophyllum are found in Hectorella. Leaf nodes in both are unilacunar, but 
there is no marked similarity in the nature of the leaf epidermis. 

There is only information on the pollen of one species of Pycnophyllum , but 
this indicates that the pollen is of a caryophyllaceous type. The pollen of Hectorella 
has been considered to be distinct from types known from this family. 

Although the reasons for the assumed relationship between Hectorella and 
Pycnophyllum are unknown, it is supposed that they are to be traced to the sugges¬ 
tions of Hooker, who first wrote of the resemblance in habit of Lyallia and 
Pycnophyllum and later made a similar comment concerning Lyallia and Hector - 
clla. The presumed relationship has evidently been due to the rather loose interpre¬ 
tation or repeated emphasis of Hooker’s opinion, particularly by von Mueller 
(1891), Diels (1896) and Ewart (1907). It is surprising to discover, however, 
that apart from their likeness in habit, the only feature in which similarity has 
been supposed is the fruit (von Mueller, 1891) and even this now appears 
fallacious. Indeed there seems to be not one critical character shared by 
Hectorella and Pycnophyllum or by Lyallia and Pycnophyllum. It does not there¬ 
fore seem appropriate to continue to consider Hectorella and Lyallia as close 
relatives of Pycnophyllum. 

Hectorella and the Caryophyllaceae 

Because Hectorella and Lyallia are evidently unrelated to Pycnophyllum , and 
because they do not appear to be well placed in the Caryophyllaceae, it is neces¬ 
sary to consider the reasons for which they have been placed in that family. 

A perusal of several taxonomic works including Rendle (1925), Hutchinson 
(1934), Engler and Diels (1936), Gundersen (1950), and particularly Pax and 
Hoffman (1934), showed that spiral phyllotaxis and solitary axillary flowers were 
indeed unusual in the Caryophyllaceae. It is true that both these characters do 
occur in the family, but only among aberrant members of the Paryonchioideae, a 
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tribe otherwise quite unlike Hectorella. The inquiry did not reveal any caryo- 
phyllaceous genus which appeared similar to Hectorella and Lyallia , and further¬ 
more, Pycnophyllum is the only genus which has ever been mentioned as being 
their possible relative. Some support for the apparent isolation of these genera 
comes from Mattfeld (1934), an acknowledged authority on the Caryophyllaceae, 
who erected the Pycnophylleae, a division of the tribe Alsinoideae, which con¬ 
tained only Pycnophyllum, Lyallia and Hectorella. It was finally assumed, there¬ 
fore, that the inclusion of Hectorella and Lyallia in the Caryophyllaceae has de¬ 
pended on their supposed similarity to Pycnophyllum . Whether or not Pycno¬ 
phyllum can appropriately be considered to be a member of .the Caryophyllaceae 
appears never to have been questioned, and as far as this inquiry has revealed, 
the genus seems to possess all the characters diagnostic of that family. On the 
other hand it seems quite fair to state that Hectorella and Lyallia possess no critical 
feature which suggests the Caryophyllaceae. It was finally concluded that Hectorella 
and Lyallia could no longer be considered to be members of the Caryophyllaceae 
and attempts were accordingly made to find another family to which the two 
genera could more appropriately be referred. 

Hectorella and the Portulacaceae 

It soon became apparent that the Portulacaceae, the family in which Hectorella 
and Lyallia had originally been placed, was the only one whose members were 
likely to display relationship to Hectorella and Lyallia. The flower of Hectorella, 
if interpreted as has been suggested in this account, resembles members of the 
Portulacaceae in some features, but it differs in the orientation of the sepals with 
respect to the axis, the alternation of the stamens with the petals, the single style, 
and the spiral leaf arrangement. It was considered necessary, however, to examine 
certain species from two genera, Calandrinia and Le?izia, which did not appear 
to be typical of the family and certain features of which seemed similar to corre¬ 
sponding features of Hectorella. 

Examination of herbarium material of Lenzia, a inonotypic Andean genus 
revealed that flowers are borne singly on a short pedicel and are axillary. On the 
pedicel is a whorl of five bracteoles. The two sepals are in the antero-posterior 
plane, while the five stamens are opposite, and adnate to the base of five free 
petals. In the flowers examined the ovary was composed of three carpels, there 
were three styles and the placentation was free central. Leaf nodes were 
unilacunar and phyllotaxis was spiral. 

Most of the 150-odd species of Calandrinia display typical characters of the 
Portulacaceae including the possession of flowers with three styled gynoecia borne 
in terminal racemes, a three valved capsule and leaves which are fleshy in texture 
and alternate in arrangement. According to Pax and Hoffman (1934) a few 
species have axillary flowers and radical exstipulate leaves and two of these, 
C. rupestris and C. caespitosa , were examined because they, it seemed, would be 
the ones most likely to display characters which would indicate relationship with 
Hectorella. Bo.th apparently form cushions and both come from sub-alpine habitats 
in South America. The flowers were found to be borne singly and they were 
axillary. There was no sign of bracteoles on the pedicel and in both, the two 
sepals were arranged antero-posteriorly. C. caespitosa was found to have five free 
antipctalous stamens, while C. rupestris had five petals and ten stamens arranged 
in diplostemonous fashion. Several other members of this genus also have five 
stamens, but it appears that in no case do they alternate with the petals. Both 
C. rupestris and C. caespitosa were found to have a three-partite style and an 
ovary in which many ovules were attached by free central placentation. The 
leaves of both species were exstipulate and the phyllotaxis was spiral, the fraction 
in C. caespitosa being -§. 
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When the possession of spiral phyllotaxis and axillary flowers by Lrnzia and 
certain species of Calandrinia was observed, it was thought that these genera might 
share other peculiarities with Hectorella. This has not been found to be the case. 
The sepals of the flowers of Lenzia and Calandrinia which have been examined, 
like those of all members of the Portulacaceae, are in the antero-posterior plane 
while those of Hectorella are at right angles to that plane. In neither of the genera 
examined, nor apparently in any members of the Portulacaceae, do five stamens 
alternate with the petals as they do in Hectorella. The style of the flower of 
Hectorella is not multiple as is the case in Lenzia, Calandrinia and most of the 
Portulacaceae, and the two carpellate ovary of Hectorella is a further point of 
distinction. No floral features have been found in Lyallia which are more sug¬ 
gestive of the Portulacaceae than those of Hectorella. It must be remembered 
that three of the greatest taxonomists, Hooker, Pax and Diels, all of whom were 
in possession of substantially correct information concerning Hectorella and Lyallia, 
were most uncertain about the placement of these genera in the Portulacaceae. 
Hooker, in fact, finally transferred Lyallia from the family and later Diels advo¬ 
cated the removal of Hectorella. Pax was paticularly dubious about including in 
the Portulacaceae, a genus in which epipetalous stamens alternated with corolla 
lobes. 

While it has been found that at least three species from two genera of the 
Portulacaceae, resemble Hectorella and Lyallia in their phyllotaxis and in their 
possession of axillary flowers, it is felt that because of the substantial dissimilarities 
in the morphology of the flowers, Hectorella and Lyallia cannot be considered 
to be close relatives, even of these atypical members of the Portulacaceae. 

Conclusion 

As the relevant information has already been discussed, it is convenient to 
terminate this account by briefly reviewing the taxonomic position of Hectorella 
as it appears in the light of the present findings. 

In the course of this study, Hectorella caespitosa has been examined in some 
detail. Much of the previously known information has been verified, a little has 
been modified, and some new facts have been obtained. Other genera, especially 
Lyallia and Pycnophyllum, the two which have been supposed to be related to 
Hectorella, have been examined more briefly and their relationship to Hectorella 
has been assessed. Lyallia has been found to resemble Hectorella very closely in 
many respects and it seems reasonable to consider the two as closely related genera. 
Of the species of Pycnophyllum which were examined, none was found to display 
close similarities to Hectorella or Lyallia. It was observed that several features of 
Pycnophyllum were indeed typical of the Caryophyllaceae but that Hectorella and 
Lyallia displayed no features definitely suggesting that family. Some instances of 
superficial similarity were found to exist between Hectorella and certain aberrant 
members of the Portulacaceae, but the bulk of the evidence is considered to 
support the view that Hectorella and Lyallia do not belong to that family. 

In the opinion of the writer then, Hectorella and Lyallia cannot be considered 
as members of either the Caryophyllaceae or the Portulacaceae. In the absence 
of a family to which these genera may appropriately be referred, it appears that 
a new family should be erected to contain them. 
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